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© Absorbent article. 

© An absorbent article (2) is provided with in- 
versely related basis weight and density gradients 
for absorbing and retaining body liquids. A central 
target area (10) of the absorbent article (2) has an 
average higher basis weight and a lower average 
density than end areas (4, 6). 

Superabsorbent material (30) is selectively dis- 
posed within the article. 
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This invention pertains to disposable absorbent 
articles. 

Various disposable articles utilize absorbent 
structures to absorb and retain liquids, such as 
urine. Extensive research efforts have been di- 
rected to increasing the amount of liquids absorbed 
for a given amount of absorbent material, so that 
the absorbent article may be made in a smaller or 
thinner shape. 

One method of reducing or thinning the shape 
is to vary the amounts of absorbent material within 
the absorbent article. One past attempt has in- 
cluded an absorbent article comprising an inter- 
mediate region that has a higher basis weight and 
higher density than its end regions. Another at- 
tempt has included an absorbent article comprising 
an intermediate region that has a lower basis 
weight and lower density than its end regions. Still 
another attempt has included an absorbent article 
comprising an intermediate region having a higher 
basis weight than its end areas. 

Another method of reducing or thinning the 
shape of an absorbent article is to reduce the 
amount of fibrous material, such as cellulosic fi- 
bers, and to add superabsorbent material. 

Notwithstanding the above methods, there still 
exists a need for an improved absorbent article. 
This object is solved by the absorbent article of 
independent claim 1 and especially the child's 
training pant of independent claim 14. Further ad- 
vantageous features, aspects and details of the 
invention are evident from the dependent claims, 
the description and the drawings. The claims are 
intended to be understood as a first non-limiting 
approach of defining the invention in general terms. 

The invention relates to an absorbent article 
and more particularly to disposable absorbent arti- 
cles having inversely related basis weight and den- 
sity gradients. 

In one form of the present invention there is 
provided an absorbent article comprising a layer 
having generally oppositely disposed end areas, a 
target area between the end areas, and top and 
bottom surfaces defining a layer thickness. The 
layer includes an absorbent fibrous material and 
particles of superabsorbent material in which at 
least a portion of the particles are in a discrete 
lamina. The target area has a higher average basis 
weight and a lower average density than one of the 
end areas. 

In another form of the present invention there 
is provided a pant article comprising a main body 
including a front, a back, a crotch, and a pair of 
sides forming a waist opening, a pair of leg open- 
ings, and an interior space. An absorbent structure 
is in the interior space and comprises opposite end 
areas and a target area between the end areas. 
The target area has a higher average basts weight 



and a lower average density than the end areas. 

The above-mentioned and other features and 
objects of this invention and the manner of attain- 
ing them will become more apparent, and the in- 
5 vention itself will be better understood by reference 
to the following description of the invention, taken 
in conjunction with the accompanying drawings, 
wherein: 

Fig. 1 is a bottom plan view of a preferred 
w embodiment of the present invention; 

Fig. 2 is a side elevational view of the embodi- 
ment in Fig. 1; 

Fig. 3 is an end elevational view of the embodi- 
ment in Fig. 1; 

75 Fig. 4 is a bottom plan view of a modification of 
the embodiment in Fig. 1; 
Fig. 5 is a side elevational view similar to Fig. 2 
illustrating the presence of superabsorbent ma- 
terial; 

20 Fig. 6 is similar to Fig. 5 illustrating the superab- 
sorbent material concentrated near the top sur- 
face; 

Fig. 7 illustrates the superabsorbent material in 
a discrete lamina; 

25 Fig. 8 is similar to Fig. 6 illustrating the superab- 
sorbent material in an intermediate area; 
Fig. 9 illustrates a discrete lamina of superab- 
sorbent material in the top half and non-layered 
superabsorbent material in the bottom half; 

30 Fig. 10 illustrates a discrete lamina of superab- 
sorbent material in the bottom half and non- 
layered superabsorbent material in the top half; 
Fig. 11 is similar to Fig. 9 with the superabsor- 
bent material in an intermediate area; 

35 Fig. 12 is a perspective view of a child's training 
pant incorporating a preferred embodiment of 
the present invention; and 
Fig. 13 is a top plan view of the training pant in 
Fig. 12 with the seams torn away and the train- 

40 ing pant laid flat. 

Within the context of this specification, each 
term below will include the following meaning: 

(a) "Disposed", "disposed on", "disposed with", 
"disposed at", and variations thereof are in- 

45 tended to mean that one element can be in- 
tegral with another element, or that one element 
can be a separate structure joined to or placed 
with or placed near another element. 

(b) "Particles" as used with superabsorbent par- 
50 tides (SAP) or superabsorbent material (SAM) 

means any geometric form such as, but not 
limited to, spherical grains, cylindrical fibers or 
strands, flat surfaces or roughened surfaces, 
sheets, ribbons, strings, or the like. 
55 These definitions are not intended to be limit- 

ing, and these terms may be defined with addi- 
tional language in the remaining portion of the 
specification. 
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Referring to Figs. 1-3, there is illustrated an 
example of an absorbent article 2 of the present 
invention having any desired shaped, such as rec- 
tangular, square, racetrack, hourglass, circular, 
oval, or the like. As illustrated in Fig. 1, absorbent 
article 2 is rectangular in shape and has a length of 
about 14 inches (about 36 cm) and a width of 
about 4 inches (about 10 cm). Absorbent article 2 
generally comprises front end area 4, back end 
area 6, crotch area 8, and target area 10. Gen- 
erally, crotch area 8 is considered the middle one- 
third, as measured along the longitudinal axis, of 
absorbent article 2. Target area 10 may or may not 
be positioned entirely within crotch area 8. For 
boys, target area 10 generally will overlap crotch 
area 8 and front end area 4 as illustrated in Fig. 1. 
For girls, it may be desired to center target area 10 
within crotch area 8. Front end area 4 is also 
illustrated in length by the letter "F", back end area 
6 is illustrated in length by the letter "B\ and 
target area 10 is illustrated in length by letter "T". 
Target area 10 comprises central zone 18, front 
transition area 12, back transition area 14, and a 
pair of side transition areas 16. Absorbent article 2 
further comprises side areas 20, which are illus- 
trated in their width dimension by the letter M S". 
Absorbent article 2 further includes top surface 22 
and bottom surface 24. 

In this particular embodiment, absorbent article 
2 is a mixture of cellulosic fibers and particles of 
superabsorbent material. Absorbent article 2 can 
also comprise other fibrous materials, such as syn- 
thetic fibers, and mixtures of synthetic and cel- 
lulosic fibers. Suitable superabsorbent materials in- 
clude inorganic materials such as silica gels or 
organic compounds such as cross-linked polymers. 
Examples include polyacrylamides, polyvinyl alco- 
hol, polyacrylates, various grafted starches, and the 
like. If desired, absorbent article 2 can be wrapped 
in a thin tissue wrap (not shown) to maintain its 
integrity. 

A unique feature of the present invention is the 
inverse relation between basis weights and den- 
sities between central zone 1 8 and end areas 4, 6. 
In producing article 2, cellulosic fibers and particles 
of superabsorbent material are delivered to a for- 
ming chamber at a constant ratio to each other. In 
other words, the fluff to SAM ratio remains constant 
even though the flow rate of cellulose and SAM to 
the forming chamber may vary. By selectively 
varying the flow rate of fluff and SAM to the for- 
ming chamber, different amounts of fluff and SAM 
are distributed within absorbent article 2. 

In a preferred embodiment, target area 10 has 
a higher average basis weight of absorbent ma- 
terial than end areas 4, 6 and side areas 20. Within 
target area 10, central zone 18 has a higher aver- 
age basis weight than transition areas 12, 14, 16. 



Within these transition areas 12, 14, 16, the basis 
weight decreases to relatively constant basis 
weights in end areas 4, 6, and side areas 20. The 
degree of change in basis weight, and densities as 

5 hereafter described, can vary as necessary to suit 
the particular absorbent article size, shape, and 
absorbent material of which it is made. The present 
invention also contemplates that the basis weights 
of front end area 4, back end area 6, and side 

w areas 20 may differ. For example, front end area 4 
may have an average basis weight higher than 
back end area 6, while back end area 6 may have 
a higher average basis weight than side areas 20; 
all of these basis weights being less than the basis 

75 weight of target area 10. After absorbent article 2 
has been formed as described above, it is selec- 
tively compressed to its final shape. 
In this embodiment, target area 10 has a lower 
average density than end areas 4, 6, and a higher 

20 average density than side areas 20. If desired, front 
end area 4 and back end area 6 can have different 
densities, each of which will be higher than the 
density of target area 10. As viewed in Fig. 2, it is 
seen that central zone 18 has a relatively constant 

25 thickness, basis weight, and density; and end areas 
4, 6 have relatively constant thicknesses, basis 
weights, and densities. From central zone 18 to 
either end area 4, 6, the thickness and basis weight 
decreases, but density increases. From centra! 

30 zone 18 to either side area 20, thickness, basis 
weight, and density will decrease. 

Since target zone 10 has a high basis weight 
and low density, it can rapidly absorb fluids therein. 
Because of an increasing capillary force resulting 

35 from increasing densities between central zone 18 
and end areas 4, 6, the absorbed liquid will tend to 
transfer or wick from the lower density area to the 
higher density areas. Because of this wicking from 
central zone 18 or target area 10 towards end 

40 areas 4, 6, more efficient use of the absorbent 
materia! of article 2 is realized. Since target area 10 
has a higher average density than side areas 20, 
wicking in the lateral or cross direction towards 
side areas 20 will tend to be reduced. However, 

45 overflow conditions may exist that override these 
capillary forces. Similarly, since end areas 4, 6 
have a higher average density than side areas 20, 
transfer or wicking of liquid from end areas 4, 6 to 
side areas 20 also is reduced. 

so Target area 1 0 preferably has an average basis 

weight between about 300 to about 1500 grams per 
square meter (gsm), and more preferably 900 gsm. 
Target area 10 preferably has an average density 
between about 0.05 to about 0.20 grams per cubic 

55 centimeter (gcc), and more preferably about 0.12 
gcc. 

End areas 4, 6 preferably have an average 
basis weight between about 50 to about 900 gsm, 
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and more preferably about 750 gsm. End areas 4, 
6 have a preferred average density between about 
0.08 to about 0.30 gcc, and more preferably about 
0.17 gcc. 

Side areas 20 preferably have a basis weight 
between about 40 to about 800 gsm, and more 
preferably about 750 gsm. Side areas 20 preferably 
have an average density between about 0.03 to 
about 0.14 gcc, and more preferably about 0.08 
gcc. 

Turning now to Fig. 4, there is illustrated absor- 
bent article 26, which is a modification of article 2, 
in which crotch area 8 is narrower than end areas 
4, 6. In this particular embodiment, crotch area 8 
has a minimum crotch width equal to or less than 
about 3 inches (about 8 cm). Absorbent article 26 
permits the absorbent structure to fit closely and 
conformably to the perineum area. 

Referring now to Fig. 5, absorbent article 2 is a 
uniform mixture of fibrous materials and particles 
30 of superabsorbent material. Although the fibrous 
material is not illustrated, it is present in the areas 
surrounding particles 30. Longitudinal center plane 
28 equally divides absorbent article 2 into a top 
half 32 and bottom half 34. As illustrated, longitudi- 
nal center plane 28 is not flat, but dips downwardly 
to accommodate target area 10. As earlier de- 
scribed, the process of making absorbent article 2 
maintains a constant ratio between fluff fibers and 
particles, and varies the amount of the fluff and 
SAM particle mixture along both the longitudinal 
and transverses axes so as to vary the basis 
weight of absorbent material within absorbent arti- 
cle 2. 

Fig. 6 is similar to Fig. 5 except that particles 
30 are more highly concentrated in top half 32. 
Preferably, more than 60 percent of the SAM par- 
ticles 30 are in top half 32. 

Fig. 7 illustrates SAM particles 30 isolated with- 
in a generally discrete lamina in the cellulosic fluff. 
It may be necessary to use a tissue wrap material 
at the boundaries of particles 30 and fluff to main- 
tain the discreteness of the SAM lamina. 

Fig. 8 is similar to Fig. 6 except that end areas 
4, 6 have substantially fewer or no particles 30 
therein. It is preferred that more than 60 percent of 
particles 30 be in top half 32. 

Fig. 9 illustrates particles 30 in top half 32 in a 
generally discrete lamina, while particles 30 in bot- 
tom half 34 are mixed with other fibrous material. 

Fig. 10 is the reverse of Fig. 9, in that particles 
30 in top half 32 are mixed with fibrous material, 
while SAM particles 30 in bottom half 34 are in a 
generally discrete lamina. 

Fig. 11 is similar to Fig. 9 except that end 
areas 4, 6 have substantially fewer or no particles 
30. 

Although a preferred embodiment of article 2 



has varying basis weights and densities as de- 
scribed above, the present invention also includes 
a modification in which article 2 has a constant or 
uniform basis weight throughout with the densities 

5 varying as described above. 

Referring now to Figs. 12 and 13, absorbent 
article 2 can be used in various disposable gar- 
ments, such as a child's training pant 36 compris- 
ing main body 38 that includes back portion 40, 

70 front portion 42, crotch portion 44, and sides 46 
forming waist opening 48, leg openings 50, and 
interior space 52. A more detailed description of 
one type of child's training pant and the incor- 
poration of an absorbent structure therein is de- 

75 scribed in U.S. Patent No. 4,940,464 to Van Gom- 
pel, the contents of which are incorporated by 
reference herein. 

Determination of the concentrations of superab- 
sorbent particles 30 within absorbent article 2 are 

20 known within the art. One such means is described 
in U.S. Patent No. 4,699,823 to Kellenberger, the 
contents of which are incorporated by reference 
herein. 

25 Claims 

1. An absorbent article (2), comprising: 

a layer comprising generally oppositely 
disposed end areas (4,6), a target area (10) 
30 between said end areas, (4,6) and a top sur- 

face (22) and a bottom surface (24) defining 
therebetween a layer thickness, 

said target area (10) having a higher aver- 
age basis weight and a lower average density 
35 than at least one of said end areas (46) 

said layer further comprising an absorbent 
fibrous material and superabsorbent particles 
(30), at least a portion of said superabsorbent 
particles being in a discrete lamina. 

40 

2. The article of claim 1 wherein said superabsor- 
bent particles (30) are disposed within said 
layer such that at least about 60 percent of 
said particles are in a top half portion (32) of 

45 said layer thickness. 

3. The article of claim 1 or 2, wherein said dis- 
crete lamina of said particles is in a bottom 
half portion (34) of said layer thickness. 

50 

4. The article of claim 1 or 2 wherein said dis- 
crete lamina of said particles (30) is in a top 
half portion of said layer thickness. 

55 5. The article of any one of the preceding claims, 
wherein all of said particles are in said discrete 
lamina. 
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6. The article of any one of the preceding claims, 
further comprising generally oppositely dispos- 
ed side areas (20), and 

wherein said target area (10) has a higher 
average basis weight and a higher average 
density than said side areas (20). 

7. The article of claim 6 wherein said one end 
area (4,6) has a higher average density than 
said side areas (20). 

8. The article of any one of the preceding claims 
wherein said target area has an average basis 
weight between about 300 to about 1500 gsm, 
and an average density between 0.05 to about 
0.20 gcc. 

9. The article of any one of the preceding claims, 
wherein said one end area (4,6) has an aver- 
age basis weight between about 50 to about 
900 gsm, and an average density between 
0.08 to about 0.30 gcc. 

10. The article of any one of claims 6 to 9, wherein 
said side areas (20) have an average basis 
weight between about 40 to about 800 gsm, 
and an average density between about 0.03 to 
about 0.14 gcc. 



areas (46) and a target area (1 0) between said 
end areas, said target area (10) having a high- 
er average basis weight and a lower average 
density than said end areas, said target area 
5 having an average basis weight between about 

300 gsm to about 1500 gsm and an average 
density between about 0.05 to about 0.20 gcc. 

16. The pant of claim 14 or 15 wherein at least 
io about 60% of said particles are in a top half 

portion of said absorbent structure. 

17. The pant of claim 15 or 16, wherein at least a 
portion of said particles (30) are in a discrete 

75 lamina. 

18. The pant of claim 17 wherein said discrete 
lamina is in a bottom half (34) of said absor- 
bent structure (2). 

20 

19. The pant of claim 17 wherein said discrete 
lamina is in a top half (32) of said absorbent 
structure (2). 

25 20. The pant of any one of claims 17 to 19, 
wherein all of said particles are in said discrete 
lamina. 



11. The article of any one of the preceding claims 30 
wherein a crotch area (8)has a width of about 3 
inches (8 cm) or less. 

12. The article of any one of the preceding claims, 
wherein said target area (10)has a higher aver- 35 
age basis weight and a lower average density 
than both said end areas (4,6). 

13. The article of claim 12 wherein said one end 
area (4,6) has a higher average density than 40 
said side areas (20). 

14. A child's training pant (36), comprising: 

a main body portion (38) including a front 
(42), a back (40), a crotch (44), and a pair of 45 
opposite sides (46) forming a waist opening 
(48), a pair of leg openings (50), and an interior 
space (52), and 

an absorbent structure (2) being disposed 
in said interior space (52) at least at said 50 
crotch (44), and comprising fibrous material 
and superabsorbent particles (30), 

said absorbent structure (2) comprising an 
absorbent article according to any one of the 
preceding claims. 55 

15. The pant of claim 14 wherein said absorbent 
structure comprises oppositely disposed end 
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